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Enclosed a r e  EPA’s c o m e i t s  regavrfing the Eocky F l a t s  draf t  RI/FS for the 
903 Pad, Mound and East Trenches Arees stlbmitted f o r  review by DOE on D e c e d w  
31, 1988. Also eqclosed a re  the coc.;;(ents of Tetra Tech, a contractor retained 
by the EPA t o  evalua% the document f o r  campleteqess. I t  should be noted t h a t  
t he  an t r a c t o r  d i d  not have d i r e c t  access k~ previously submitted docmeqts 
prior t o  r e ~ i w  o f  this  RI. 
sampling of the B and C s e r i e s  ponds my not be appropriate. HWever, 
come*rts i n d i c t i n g  that the surface water run-off control s y s t e m  are 
pottnt iaf  migration pathways are appt-opriate. 

qulckly SO t h a t  further s i t e  i n v e s t i s t i o n  can be ini t tatEd d u r i n g  the prese.1; 
f i e i d  a c t i v i t i e s  season. 

forward t!!m d i r e c t l y  t o  DOE and ilodarell I n t e v a t i o n a l .  
forwarding these c s n e n t s  t o  D O E  and Zodrwell today i n  order t o  preserve the 
intent of the Ccmoliance Xcjreerneqt hi& i d e q t i f i e s  CDH as the l e d  
eivironmqtal  o v e p s i p t  zgency. 

Therefme, the comeits  concerning inadequate 

It is faportant that  DOE and Rockwell receive cameqts on t h ; s  R I  report 

I f  E?A does not  receive r n ? u t  from C33 regarding 
I these c3nrents w i t ‘ l i n  one wee< of CD’rE‘s receipt of thesil comnents, we will  

EPA is not 

i 
In g e i e r d ,  the inforration pressqted i n  tSe  RI does not adequatt?y- 

Contaminant isopletcls i n  the v e v t ~ c z l  and 

The determination of the extent Of  COntamlnat1on 

, 
c+aracter  of the contmlnation (it of the s i te s  I 

I S  nadTta quaantiry or deTnezte the plum i n  t!!e 

horizontal planes r u s t  s e  preseited in order t o  understand tCIe e x m t  of 
c o n t m n m  a n a 3 a e  m i n e  a e  potentiat-for  r i s k  t o  the public and the 
envitOnm2nt a t  the f a c i l i t y .  
a t  the f a c l i i t y  i s  predicated on the abi l i ty  to ascerta in  the background 
concentrations f o r  a11 constituents present as contaminants. 
f a d  1 t Y  ‘ S  responsib 11 i t y  t o  determine backround concen tra  tions 

The facility has not  adequately cfiaracterl:,d the Source O f  the 
contaminant plumes for  eacn s i te .  NO samples are takeq d i r e c t l y  from each 
site a110wlng charac:erization o f  ea& Source. Composite soil samples are 
taken 
indication O f  t h e  extont of contamination for the  surface or SubSurface S O l : s -  

* 58  /J.*d14 

planes. 

I t  1s the 

d i l u t e  the Interpretatlon of resul ts  a n d  allow no s p e c i f i c  4 
1 ’  
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The purpose of i n i t r a t i n g  and completing a recedidl investigation for a 
hazzrdous wast? s i t e  is t o  define t h e  e x t e q t  and character o f  the 
contamination s?ec i f i c  t~ the s i 2 .  Tnis 1nfcrrz:ion 4 1 1 1  the? d i rec t  
evaluations o f  p o t e i t i a l  revedial actions whim csuld provide feasible clean 
u p  of the existing contamnation, Incomplete remeaial invest;gations which do 
not quantitat ively define the extent and chzracter o f  the contamination 
precluae the  completion o f  an adequate and complete feasibi l  i ty  st,Jdy. 

The f a c i l i t y  must characterize the soils i n  the vic ini ty  o f  the 
SUMU's/oper&le units w i t h  respect t o  the a b i l i t y  o f  the so i l s  t o  attenuate 
any impact of the coqtzmination.  
capacity and perneaaility testing o f  speci f ic  so i i s  a t  eacS s i t2  would provide 
information allowing further direction regarding t9e feas ib i l i ty  and necessity 
o f  remediation. 

Bench sca le  1e.m t e s t s ,  Cation exdange 

Data presented in  DOE'S and Rodwell's report should be presented t3 
spec i f i ca l ly  substantizte stateneqts made in  the report, 
informtion gathered a t  the s i t e  should allow the r epo r t  t o  identify al'luvial 
and bearock groundwater flowrates and direction. 
i n f o r n a t i o n  t o  be presented w i t h i n  the body of t h i s  report in a manner w t i i C 9  
ai'lows quantitative conclusions t 3  be made i n  order to effectively evaluate 
potentiai options for rer2aiation. 

Shculd ,you or your staff have any ques;:ons or i n w :  regarding the 
eiclosec c o m e i t s ,  piezse contzct Jim Littlejonn z t  (303)  292-1527, Hat kliullo 
a t  (303) 2S3-1558 or !.izrtin Hestmrk a t  (303) 252-1505. 

The present level O f  

I t  is important for t h I S  

Sincereiy yours, 

Rober t  L. Duprey, Director &A Hazardous 'rlaste Hanaseneit Division 

Enc l osur es 

cc-  Patr ic ia  Corbettz, CDH 
Gerald J. Portele,  Tetra Tech 



903 P a d ,  Hound and East Trenches Areas Draft Remedial 
Imes t i g a  t i o n  Report Oef iciencies 

The f o l l o w i n g  coanerlts are directed towards specific statements a n d  
approaches presented in t9e body o f  the Remedial Investisation (21)  report ,  

~ e c t i o n  1.0 Lkd' 
4+& ,.( lJ' 

r'f" 
C' 

The tentative conclusion presented on page 1-6 t h a t  radionuclide 
contamination o f  groundwater does n o t  e x i s t  i s  not  supported. The data 
must support such a statement, Data rmst be presented w h l c h  
substantiates the premise that the radionuclides present are w i t h i n  
background conccntrztions and/or are unexolained anom1 ies. Unexplained 
ancrnalies do no t  allcd prudent evaluations and cannot be igncred. 

The resulting conclusion that surface water i s  also not contaminated by 
radionuclides is  n o t  supported by any data. 

dq particulates. 

Filtered samples should a lso  
, * * b e  taken t o  verify that the radioactive results  are due t o  suspended 

.. 
Delineation o f  the extent o f  bedrock groundwater contarnination is one o f  
the purgoses o f  completing a remedial investigation. To proceed w i t h  a 
f eas ib i l i ty  study without determining the exact extent o f  contamination ' is  n o t  advisable. 

The conclusion presented on page 1-8 stating t h a t  "neither ground water, 
surface water, nor a i r  czrr ies  contaminants from the 903 Pad, Mound, and 

ime4iate  health t h r e a t  " i s  not  substantiated and i s  actually refuted i n  
the body o f  t?e  regort,  

\ East  Trenches Areas t o  the property boundary ..." and 'Therefore is no 

Section 2 0 

4 The quantity o f  p l u t o n i u m  whictl i s  estinatzd to  have leaked from the 
t drums stored on t ! e  903 pad appears t o  be d i f f e r e n t  from the quantity 

e s t i r i t e d  to  have leaked as presented i n  the CEARP phase I report. 
report must preseit t h e  reason for  th i s  new estimate. 

The 

The rerrort should l i s t  the types or' gases whit+ were detaxified a t  the 
gas d e b x i f i c s t i o n  s i t e  and what the detoxification processes involved. 
This 1nfcrmtion m i g h t  prove helpful i n  understanding the effect this  
process had on the eivironneit. 

0 4 

Section 3.0 

In considering the resources which nay be impacted by the s i tes  under 
investigation, the surface and groundwater must be considered. 

D u r i n g  the discussion o f  p l a n t  bedrock geology, i t  s h o u l d  be noted t h a t  
the Laramie and Arapahoe formtions are  ccnsidered t o  be the base o f  the 
h y d r o l o g i c  system which could be affected by the Sh'MU's investigated i n  
th is  report,  n o t  by plant operations 7 n  general (page 3-18). 

1 



Section 4.0 

The r e p r t  mst present borehole analytical data w h i c h  will allcw 
cross-referencing to the speci f ic  bore+o;e and IOCatiOn o f  the ccnposite 
wlthin the borehole. Presently,  tables 4 - 2  and 4 - 3  do n o t  allow t ! l s  
Cross-reference t o  be done. 

The bote+ole informtion and the soi l  gas data should be used 
to estimate contours depicting the extent o f  s o i l  contamination. 
6rwndwater well a n a l y t i c a l  data should be used to depict  an estimate o f  
groundwater contamination. This should be done i n  both the vertical  and 
hotizonttl planes. The dzta derived from the remedial investigation rmst 
provide this  i n f o r m t i o n .  

Tables 4-2 and 4-3 preseqt data which is supposed to j u s t i f y  elimination 
of certain p o s i t i v e  'hits" for YOC's due t o  laboratory a r t i f a c t .  
reviewing this data ,  many analyses are eliminated when the actual sample 
concentration is orders o f  magnitude higner than the b l a n k  concentration. 
There are a l s o  sone semivolati le  samples which are presented as 
attr ibutable t o  laboratory a r t i f a c t  w h i c h  do not show posi t ive  blank 
analyses. 
due t o  laboratory a r t i f a c t .  
~ U S t i f y  this p r a c t i c e .  

In 

I t  i s  unacceptable to qual i tat ively  el iminate these analyses 
Defensible methodology must be preseqted to  

The lzboratory p r a c t i c e s ,  quality assurmce and qual 1 ty  control provided 
for the data may also be questioned i f  inaeed thesz types and quantltres 

a of laboratory e r r o r s  are  actual .  

The report must present the location o f  the one-time sznpling done i n  the 
west buffer zone used t o  determine background concentrations o f  
metals a n d  radionuclides i n  sorls. I t  i s  unacceptable t o  assess 
poteqtial s o i l  c o n t m r n z t i o n  base4 on one sample. It is unzcceptable t o  
conpare s i t e  datz r e s u l t i n g  from cornposited deoths t o  supposed background 
datz that  was not compiled i n  the same manner. Cornpiirison of composited 
borewle samples uh ich ray underestimatz the concei trat ion of a 
conttminant a t  a s p e c i f i c  depth, t o  backaround analyses in which the 
Sample das not t r e z t e d  t h e  same i s  inapprcpriate 

r. conceitration i n  the s o i l  is not presented. In instances where the error 

placed on the number preseqted In the R i .  Defining t h i s  type o f  a number 
ds equal t o  background i s  not acceptable. 

In lieu o f  a mre conservative method for deternining whether an analysis 
-1s w i t h l n  background concentrations,  if the sample's measured value plus  
the error term i s  greater  than the masured background concentration p l u s  
i t ' s  error term then the sample should be considered above background. 
It 7s prudent to e r r  conservatrvely, so t h a t  a p o s i t i v e  analysis 
my be incorrect  rather  than to f a l s e l y  determine an above background 
sample is w i t h i n  some quali  t a t i v e  range of b a c k g r o u n d  concentrctions. 
conclus?on tha t  uranium contamtnat7on does not e x i s t  a t  tCle s i t e s  1S U n -  
supported. 

' 
Strontium background 

I 
L 

t e r n  for radionuclide conczntration is  larser  t !an the measured value, 
**E4 - , - --)resupling and/or reanalysis  i s  required, and no s i s n i f i c a n c e  can be 
\ 

The 

2 



I t  i s  the responsi3i? i ty  o f  the fac i l i ty  t o  ensure that background 
cmcen tra tions a r e  we1 1 characterized so that  qual 1 ta t ive  guesses do not 
impede ',*.e fetermination o f  e x t e i t  o f  c o n t m i n a t i o n .  

Qual i t ~ t i v e  assessments based on poorly characterized background 

903 pad, mund and e a s t  trenches does-not e x i s t  i s  not supported. 

Quarterly variation i n  analytical values may indicate seasonal variation 
o f  grounanatet table.  

I concentrations d3 not provide acceptable delineation o f  the e x t e i t  o f  
, L' '* contamination. The statement t h a t  metal contaqination o f  the  so i l s  o f  the 

I '  

Varylng data d u r i n g  d i f f e r e n t  seasonal quarters - * - $  1 s h o u l d  not be us& t o  qual i tat ively  eliminate a possibly contac~inated 
c s i t e  from further inves tiga ti on. 

Section 5.0  

The f a c i l i t y  must present the methodolay used t o  determine whether the 
SUHU's upgradient o f  the proposed background ne1 Is are  impacting ground 
water q u a l i t y  w i t h  respect t o  a specific anaiyte. The subjectiveness of 
the approacn in the R I  is not defensible. I f  an " o u t l i e r "  concentration 
i s  preseqt i n  the data f o r  a speci f ic  well f o r  a s p e c i f i c  analyte, t h i s  
may represeqt analyt ical  problems, seasonal v a r i a b i l i t y ,  or  may be an 
indication t h a t  the  well is n o t  appropriate f o r  use as an indicator of 
backaround concentrations. 

If the  f a c i l i t y  were t o  propose the sarz rezsoning for urzniun 234 and 238 
as was proposed f o r  the resul ts  of some o f  the grounawate- and s o i l s  
sanples c o l l e c t e d ,  whic'l uere unexplained o r  considered rnoralies ,  the 
backrouna leveTs f o r  uranium 234 and 238 snould be s e t  rt zero. 
The process o f  s e l e c t i v e l y  el ininzting one tnalyses i n  preference o f  
another is unacceptable nithout a method t o  quznt i tat ively  verify the 
v a l i d i t y  o f  th is  r e s u l t .  For example, the 5 mg/? potrtssium conccrltration 
should be consideved an o u t l i e r  i f  the methodology i s  followe4 
c m s i s t z n t l y  thrcugnout the course o f  Sackcround level determination. I t  
7s appareit that  no c o n s i s t e i t  logict i  method has been uti l ized by the 
f a c i l i t y  t o  define the background levels f W n d  a t  the p l a n t .  

I t  is preqature to decide that  the bedrock wells located west or' the plant 
7 n  the v ic in i ty  o f  the west spray f i e l d  are  not a f f e c t e d  by the west 
spray f i e i d .  The f a c i l i t y  must nzke t h i s  dete-mination and demcnstratt 
that thess wells a r e   no^ affected pr ior  t o  u t i l i z i n g  theln fo r  backoround 
deternination. 

Section 6 0 

The background concentrations presented for the surface water associated 
w i t h  the plant are  not c o n s i s t e i t  w i t h  the methodology uti l ized f o r  the 
s o i l s  and groundwztzr backgrcund detevinat ions .  For instance, the 
p l u t o n  turn concetrations presented inc!ude error terms g r e a t e r  than the 
measured value, as does the t r i t i u m  value These values are not  
defined as zero as were some o f  the s o i l  smoles  Are out l ier  
concentrations considered i n  t h l s  deternination' 

3 



1 C 

The son-ace seep contamination. due t o  presumed particulate plutonium, 
must be verified and i s  p r e s e i t l y  unsupported. 

Beczuse :!e aI luvial  groundwater i n  t h e  v i c i n i t y  o f  the Koran creek 
drairuge I S  p o t e q t i a l l y  affecting Woman creek does not preclude the 
drainage froD b e i n g  impacted by constitueqts present a t  the s i t e s  bein: 
~nves:tgated, AI luvial  groundwater nezr Woman creek ray be contaminated 
by any o f  these s i t e s  and i n  turn may be impacting Goman m e e t  water 
qual i ty- 

Section 7.0 

Inforzit ion pteseqtec! a t  past  informtion exchaqe neotinqs indicated that  
anonralous high readings of plutonium i n  the a i r  were a r e s u l t  o f  f i e l a  
operations a t  the 903 pad area.  The consistency of and support f a r  any 
contrary statemeqts must be j u s t i f i e d  i n  the RI. 

I f  the plant ambieqt a i r  m n i t o r s  have an approximate size c u t o f f  i n  s t i l l  
air o f  30 microns and 70: o f  a l l  plutonium a c t i v i t y  is associated w i t h  
p a r t i c l e s  greater #an 15 microns i n  s i z e ,  are the monitors col lect ing 
accurate or useful i n f o r m a t i o n 7  M a t  percentzge o f  p l u t o n i u m  a c t i v i t y  
is greater than 30 microns i n  diameter’ 

’ +  
r-4 { 

Y‘ 

Section 8.0 

Uhat diffe-ernes i n  biological  a t tr ibutes  o f  mimals and arthropods o f  
contminated and non-contaminated areas were or have been r e c e i t l y  

I observed7 Are chromsone a b e r r z t ~ o n s  occurring in  animals l i v 7 n g  i n  

rJ 
‘ JJJ cmtuninated areas7 
P ,*I 

Uere t!!e small w m l s  studied herbivores’ I f  plutonium is mostly 
associated w i t h  the surface  of vegetation, i t  i s  possible t h a t  it IS 
bein9 concentrated i n  the  an i m l s  re1 ;ant on contaminated vegetation. 
Uere paL+$logical studies o f  the mule deer performed? 

Did the aquatic l i f e  studies note any pnysiological aberrations 
correiatrble  ta the conceqtrailon o f  plutonium i n  the b e i t h i c  otganisns 
or t!$e f i s h  l iving i n  t b e  cmtzninated ecosystems a t  the plant’  

Section 0.0 

Statements indicating t h a t  urznium 2nd metal conczntrations are not  
elevated w i t h  respect  t o  background are p r e s e i t l y  not supported by the 
data. 

Direct exposure to the public  i s  not precluded by t h e  existence of the 
plant securi ty  area or buffer  zone. The employees of the f a c i l i t y  must 
be considered members o f  the public a n d  external p u b l i c  business people 
also enter the plant r o u t i n e l y .  

- 

Long-term exposure t o  d i r e c t l y  resuspended dust and contaminated a i r  can 
also occur t o  the public  w h i c h  i s  employed a t  the f a c i l i t y .  

4 



The report should sample the wells located w i t h i n  two niles o f  t h e  s i t e  
sa as t o  determine whether there my be any impact a t  present t o  the 
*raters being ut i l ized for livestock or d r i n k i n g  purposes. The wells 
preseited i n  table 9-1 should be c-oss-refe'e~ced t o  the wells which 
are preseited graphically on figure 2-1 o f  the post-closure persit 
application i n  appendix A-8. 

During past informtlon exchange meetings, Rockwell International h a s  
attributed h i g h  plutonium i n  a i r  concentratrons a t  the security fewe t o  
rauspension of d u s t  due t o  f i e l d  ac t iv i t i es  a t  the 903 si&. The report 
should address the exposure o f  the worker population t o  resuspension of 
d u s t  and ccintaminated a i r .  

The report does not address the probability t h a t  d u r i n g  times o f  hign 
flow, resuspended sediment contaminated ni t h  radionuclides has l e f t  the 
plant,  and is pote i t io l ly  a process by which contamnated sediments will 
leave the plant in the future. Because contamlnated water was not found 
to be leaving the plant d u r i n g  the sampling events o f  1986 does not  mean 
that this is  n o t  a signif icant pathway for o f f - s i t e  migration of 
con ttmtnation, 

S 



TET2A TECH COYEEYTS ON ThE RCCYY F I J T S  P U N T  
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FO? THE U.S. ENVIROSPENTAL PROTECTiCN AGENCY REGION V I 1 1  

11 February 19E3 
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I -  

Volumes I-IV o f  the Remerrial Investigation Report for the 903 pad, 
mound, and e a s t  trenches a r e a  a t  the Rocky Flats  Plant i n  Golden, CO 
were reviewed f o r  compliance w i t h  appliczble federal regulations. 
S p e c i f i c a l l y ,  40 CF2 Pa r t  300,  the National Contingency Plan  f o r  Oil  

2nd Hazardous Mzterials Response (U.S. €PA 1?85), was used as the basis 

for  the review. The requireaents for  conducting a remedial invest i -  

ga'cion (RI)  ;re described i n  40 C 2  Pzrc  300, SubDart F, Sections 
300.6S(d) ana ( e ) .  In addition,  auidanc? for conducting an RI under 
CE2CLA i s  containes in U.S. EPA (l987a). 

The  purpose o f  an RI i s  t o  c o l l e c t  s u f f i c i e n t  d a t a  f o r  t h e  
evaluation o f  approprizte reqedial raeisures and t r e a t z e i t  technologies 
a t  a hzzzrdous WZSi2 s i t e .  Accordin! to 60 CF2 Par; 300, Section 
300.68(d) (U.S. EPA 1%), determination o f  the nature and e x t e i t  o f  a 
t h r e a i  presenced by the r e l e z s e  o f  hazardous subszznccs i s  a nandziory 
pzrt of an RI. 

The Rocky F l a t s  Plant RI i s  remss i n  adequately assessing the 
nature and extent of s i t e  contamination. f o r  example, the R I  presen:s 
copious raw d a t a ,  but a conceptual model o f  the groundwater flow system 
i s  absent.  This model would serve as a valuzble source o f  infomation 
for the f e a s i b i l i t y  s:udy. Other arezs  in w h i c h  the RI is def ic ient  
include the deteraination o f  background contaminant level  s f o r  a1 1 

matrices ,  source c h a r a c t e r i z z t i o n ,  evaluation o f  the o f f s i  t e  migrztion 
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o f  con tam1 nants, the evaluation of  pub1 I C  health and environmental 

r i s k s  pored by the three s ites.  There is no estimate o f  the population 

a t  r i s k  from exposure to groundwater, w h i c h  could be resolved by a 
f i e l d  survey of  the Co-cesclc wa:er supply w e l l s  I n  the vic inity o f  the 

f ac i l i t y .  The R i  a l so  f z i l s  to address future population changes and 

how those chanoes may impact the groundwater f l o w  system. 

In 40 CFR Part 300, Section 300.68(e)(Z)(xiil) (U.S. €PA 198s) i t  

i s  iediczted thzt the extent t o  which contaminant l e ve l s  exceed 

re l evan t  and appropriate feaeral requ i recect s  ( o r  other feletal 

advisories and Guidance and state standards) shal l  be assessed. The 
Rocky F la t s  Plant RI coni;;ins no diSC'JSSiGn of thess standards. A 

review o f  applicable standards and a conpari son with observed levels o f  

contaminznts at the f a c i l i  t y  would provide infomation for  determining 

the extent that contaninants excegrl the standzrds. 

The RI contains both site-specific, and aenerzl or regional infor- 

mation. The site-speciilc i n fomat ion  i s  not adequately use4 t o  

qual i f y  the reslonal i n ionat ion.  Thi s quzl i f1 cation i s necesszry to 

define a loczl context for the s i t e  to allow an accurate evaluation o f  
conditions a t  the s ite.  

SITE CHARACTEQIZATION 

0etor;;rination o f  3eckcrouna Contzninant Level s 

I n  seneral, the approach used i n  the RI io deren ine  backaround 

ContaminEnt 1 eve1 s f o r  21 1 environmental medlz 1 s questionable. 

Accurate determination o f  backsround levels  of the confzninznts o f  
concern i s  crucial to def ining the extent o f  contamination, establishing 

cleanup c r i t e r i a  during the f ea s i b i l i t y  study, and performing a r i s k  

assessment a t  the s i te .  Background leve l s  should be established fo r  

a l l  media that reflec; conditlons as they e x i s t  i n  areas t o t a l l y  
unaffected by ac t i v i t i e s  a t  t h e  s ite.  A s  indiczted below, the RI does 
not accomplish th i s  goal. 
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p- 5-29 

*.I11 
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p, 5-24 

D e t e v i n a t i o n  o f  background water qual i ty  I S  inaaequate for several 
reasons and should be reevaluated,  T h e  background wells  i n  t h e  
a l l u v i a l  and bedrock aquifers have not beel  shod t o  be hydraul ical ly  

upgradient' from the study area,  and a r e  described a s  po:en:i,illy 
a f f e c t e d  by nearby waste management a r e a s ,  i n c l u d i n q  the West Spray 
F i e l d  and Ash P i t s .  The RI includes the stEieqent t%c "concmtrztion 
ranges f o r  e a c h  a n a l y t e  ar  examined f o r  e x 5  backsround well to 
q u a l i t a t i v e l y  assess whether these %?IUS (sol id waste nanacement units) 
a r e  impacting groundwater quality." The c r i t e r i a  for deternining if 

the SWWS have af fected groundwater quality are not defined. 

A1 so, background should be determined quantitaiively, not qual 1- 
ta t ive ly .  The RI never e x p l i c i t l y  s t a t e s  how backoroufid levels a r e  
establ ished,  In addition, the reyort of ten refers t o  "naturzl vari- 
at ions" i n  analyte conceqtrziions b u t  does not provide data docz+re?ting 
these v z r i a t i o n s ,  I t  does not appear possible to discern "natural 
variation'' from possible c o n t a i n a t i o n  by f z c i l i t y  waste mznzgement 
a c t i v i t i e s  usins data presented i n  the RI. 

The bedrock backqround wells a r e  reporzed to be completer! in a 
d i  f ferent  greologic u n i t  ( the  Laramie Foraat;on) t h a n  the bedrock we1 1 s 
i n  the study a r e a ,  w n i c h  are conpleted i n  the Arz2zhoe Forzztion.  
Bzckoround wells  should be coGpIeted i n  the saze fOrZZ ' i iO3,  as ceo- 
chemcal  d i f f e r e n c e s  mzy e x i s t  between the two units. 

Other major shortcomings in the background water quality deter- 
mination concern the analytical  parameters selected. Table 5-4 liszs 
the analyses perforzed on groundwater and surface water samples. Table 
5-5 d e s c r i b e s  background a l l u v i a l  groundHater q u a l i t y .  Sever21 
discrepancies a r e  apparent. Variables 1is:ed i n  Table 5-4 that  are not 
present i n  Table 5-5 inc lude pH, speci  f i c  conductance,  chromium 
( h e x a v a l e n t ) ,  i ron,  l ithium, gross alpha, gross beta,  uranium 233, 
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strontium 90, cesium 137, and tritium. Conversely, barium, cesium, 
c o b a l t ,  molybdenum, and vanadium data are presented in Table 5-5 b u t  

are not l i s t e d  i n  Table S-4. The sane discregancies e x i s t  between 

These inconsistencies mus: be zddressed in the next draf t  of the RI. 

I 

, v . 1 1 1  Tab1 e 5-.; and Tab1 e 5-6 (back5rcur.d bedrock g rounddater  qua 11 :y) . 
9.  5-30 

I t  is not c l e a r  what (if any) orsanic variables were analyzed in 

HSL orsanics . , . nesesszri l y  imp1 i e s  contaai nation,' Ooes t h i  s mean 
I 

background samples, In the report ,  it is stated t h a t  the mpresence of v.111 
p.  5-19 

v.x 

that  background samples were not analyzea for HSL orgznics? Eackground 
szmples should be analyzed for  a f u l l  rancje of orsanic compounds t o  
ensure t h a i  t h e  water is not affected by otzer contiininant sources. 
Table 5-4 includes only nine HSL v o l a t i l e s  (PCE, TCE, l,l-DCE, l,Z-OCA, 
t-l,Z-DCE, l,l,l-TCA, l,l,Z-TCA, CC14, and CCl3) that  were analyzed for 
i n  samples. There a r e  several problem w i t h  t h i s .  First, the dztz 

presented in A p p e n d i x  F show several contaminants (methylene chloride,  
acetone, styrene,  2-butanane) a t  low levels .  Apparently these variaoles 
wece i n c l u d e d  in the analyt ical  scherne, b u t  were not listed in Table 5- 

4. I f  t h i s  is true f o r  other contaminants, i t  should be explained in 
the report ,  The data t a b l e s  i n  Aopeidix F that  present the analytical 
r e s u l t s  list only the o r p n i c  compounds that  were detect?<. Because of 

t h i s ,  i t  is not possible t o  d e t e n i n e  the variables malyzed for any 
given sample. Also, J t  I S  no; c l e a r  whether the contzninznts detected 
i n  background wells  a r e  a t t r ; b u t a b l e  t o  lab c o n t a i n z t i o n  or t u  wzste 
disposzl p r a c t i c e s .  This f x t  alone should invalidzte the seleczion o f  

sone of the wel ls  iis representing backcrouna. Second,- there i s  no 
r a t i o n a l e  for  the var:able l i s t  b e i n g  limited t o  the nine (and possibly 
more) ch1or:n;ted solverlcs l i s t e d  above. I t  is not c l e a r  t h z t  the 
sources a t  this s i t e  have been s u f f i c i e n t l y  charzcrerized t o  warrant 
t h i s  l i m i t a t i o n .  T h i r d ,  i t  i s  not stated whether samples were ever 
analyzed for HSL semi-volati l e s  (base/neutral/acid extractable organic 
compounds and p e s t i c i d e s / P C a s ) .  I f  n o t ,  some rationale must be 
provided as t o  why these conzounds have beecl eliminated. In addition, 
i t  i s  recommended t h a t  a r i g o r o u s  s :zt is : ical  evaluation o f  a i l  
background data be perforzed, i n c l u d i n g  a discussion o f  the a p p l i -  
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p. 6-4 

v. IV 
, p. 6-9 

v. I V  
1 p. 6-C 

cab i l i t y  of the s t a t i s t i c a l  methods empioyed. Until this i s  done, an 

accwate interpretation of the data i s  not possible. 

Surface Water-- 

The determination o f  backsround surface waier quz i i t y  presetxed i n  

the RI report is inadequate for the following fezsons: 

o In p z x ,  the assessxent i s  based on backaround ground- 

water q u a l i t y  data that i s  no t  v a l i d  f o r  reasons 

previously discussed. 

o Surface water samples were not f i ltered, and there i s  
the p o s s i b i l i t y  that contaminants transported by a i r  to 
the assumed "background" sampling locations and re- 
suspended i n  surface water raised contani nznt  1 eve1 s 
above actuzl background levels. 

o In the RI, the maxiriulil value focnd i n  either backarouna 

surface water or  youndmter smples  is used 2s back- 
ground c r i te r ia .  This approach i s  completely UnJUStified 

and nay produce background 1 eve1 s si gni f i cant 1 y hi y e r  
than actuzl levels. 

o I t  appears t ha t  background surface w6ter  data was 

obtained from a s inc le  sarnolrng evect (24  Jui; 1?&7). 
This  does not allow for the Ostudy o f  seasonzl var i -  

a b i l i t y ,  o r  vzr:ations due t3 surface runoff senerated 
dur i ng  storm events. Seasonal variations and stom 
events may be s i g n i f i c an t  a t  t h i s  s i t e  due t o  the 

regorted prevalence -of surface s o i l  contamination. 

Fo r  these reasons, detemlnation o f  backoround surface water qual 1ty  

should be reevaluated, 



\ 
\ 

Surface So1 1 s-- 

v . 1 1  
?. 4 - 2 0  

In the re;.or; \ t  i s  s:ated tP-2: "a one-time samgling o f  2 plot i n  

the west b u f f e r  zone t o  L depth of one foot cannot be considered a 
complete character izat ion of backsround al luvial  ... maierials."  Eecause 
there has been documented airborne transpori o f  contaminznts a t  the 
s i t e ,  and 28 percent of the w i n d s  are e a s t e r l y ,  ambient surface s o i l  
conditions must be determined a t  an of f s i te  location\ that  i s  c l e a r l y  
and d e c c n s t r z b l y  u n z f f e c , t ~ 4  by onsite z c t i v i i i e s .  Of pzrticular 
concern i n  surface s o i l  media is the establis,hnent o f  accurate back- 
grouna l e v e l s  f o r  radionuclides. 

Geolocv and Groundwater Hvdroloav 

Determination o f  the extent of c o n t a i n a t i o n  i n  the groundwater 
flow system i s  rcanaated by 40 CFX P x t  300, Section 300.58(4) (U.S. EPA 

1985). Hydrogeological f Z C i O r S  to be considered i n  scoping response 
X r i O n S  a r e  ccniained in 40 Cf2 Pzrt 300, Secr?on 300.58(e)(2)  (U.S. 

ETA l?85) ,  and include s o i l  pernezbility,  degth t o  the satcraic4  tone, 
and other hydrogesloqic conditions. These f a c t o r s  include general 
geolocic and h y d r o l o a i c  data t h a t ,  when i n t e a r a t s d ,  provide the 
infomation needed t o  develop 2 conce2tual model o f  the Grounawaiec 
fl0H sys tm.  

T h e  RI f a i l s  by i t s  own acixssion t o  derPrmne t 5 e  extrrnt of 
contaminatTon within the gromdnztsr florl systea. The R I  includes the 

Y .  IV StaCel;lerlt, "The Oownsrzdient exteqt o f  contailinailon i n  the grourd 
water of these  bearock sandstones i s  unknown." This  lac'< o f  definit ion 
of  the extent  o f  contamination is also true for  the a l l u v i a l  aquifer. 

p. 9-10 

The RI provides no d e f i n i t i v e  estimate o f  the l a t e r a l  o r  v e r t i c a l  
extent o f  contaminants i n  the various parts  o f  the groundwater f l o w  

system. Unsupported assumptions are  use4 t o  provide roush estimates o f  
the extent o f  contamination, or to dismiss o f f s ~ t e  transport  o f  contaml- 
mntS a l t o g e t h e r .  

v .  IV 
P 9-9, ?-lo, 9-11 
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Hydrogeological factors  that contribute to  a conce2tual model o f  

the Sroundwater flow systea are provided i n  U.S. EPA (1987a). The 

s i cn i i i c ance  of a par t i cu l z r  faccor is site-specific. The draf: R I  
presents many o f  these faczors, bu: f a i l s  to combine them icto 2 

cohesive explanation o f  the Srouc6da:er f lod  systea. The reader nus: 

decipher the explanation, or, i n  some cases, attempt to  inte'pret the 

i n f o n a t i o n  that  i s  presenid. The major factors that are omitted or 
i n s u f f i c i e n t l y  deta i led  in the R I  include the following points: 

0 

0 

0 

0 

0 

0 

0 

0 

Onsite groundwater flow airect ion(s)  

Transport character i s t ics  (e.!. , retardation, sorption) 

Potentiometr ic  surfaces 

Geol ogi c structure 

Po ro s i t y  and effecr ive porosity 

Ares  o f  Groundwater discharce 

Homogeneity and isotropy o f  ezch aquifer 

Sersonal flow/eveit fled. 

Detz i led i n f o r m t i o n  $:herel: Cur;ns f i e l d  invest i sat ions  has been 
used t o  develop naps of the su r f i c i a l  geology (P late  5-1) and the 

bet rock  sdrfcce underly inc the unconsolidated degos i t s  (Pl;?.? 5-21. 
T h i s  deta i led  information i s  not used to develop an accwat ?  conceptual 

Y .  I11 model o f  grounddater moveaeni for  the s i t e .  Generalizations about the 
Section 5 

d i r e c t i o n  o f  a l l u v i a l  aquifer groundwater movement, which i s  control led - 
by t h e  u n d e r l y i n g  bedrock s u r f a ce  topography, are accurate in a 
rec ional  s e w e  but lead t o  Sross misinterpretat ions when used to  define 

u p a r a d i e n t  and downgradient monitoring wells re l a t i ve  to waste disposzl  

I arezs  w i th in  the f a c i l i t y  boundary. General izat ions on a regional 
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V . r u  
v.111 
p .  5-10 

v.111 
p. 5-14 

v.111 
p. 5-17 

V . m  
P I .  5-3, 
5-2, 5-5, 
5-6 

v.111 
p. 5-13 
p 5-19 

s c a l e  d o  not apply t o  conditions that e x i s t  on the f a c i l i t y  scale.  
Si :e-specif ic  data e x i s t s  t o  accurately define the bedrock surface and 

thereby c b z r z c t e r l i e  21 luvial acui fer qrounlda:er flow. 

The fate  and transport of contaminants throuqn the groundwater f l m  

system i s  poorly defined a t  besc. The groundwater potentimecrlc  
surface i n  the alluvium i s  presented on P l a t e  5-7, w h i c h  indicates 
groundwater flow i n  a radial pattern, contradicting statements made on 
pzie 5-10 t h a t  ctound-wzter f l o w  in t h e  Rocky F l a t s  A l l u v i u m  i s  
generally from west t o  east .  The avai lable  data should be reevaluate4 
t o  deternine onsi te  flow patterns i n  the a l l u v i a l  aquifer.  In addition 
the dodnward directed vert ical  movement of groundwater i s  not nentlo;.ec 
in t h i s  discussion, This component o f  proundwater flow affects  the 
f a t e  o f  contaminants in the al luvial  a q u i f e r  and should be include4 i n  

this. discussion. The verttcal  conponerlt of flow IS discussed re lat ive  
t o  the bedrock aquifer. 

No pottniiometric  surfact data o r  plots  a r e  presentee! for the 
bedrock act1 f e r -  U2to-r 1 eve1 data from appropri a t e  bedrock we I 1 s 
should be compiled to  procuco- such maps. These maps are  the bas i s  for  
the d e t s n i n a t i o n  of  horizontal hyaraul I C  gradients i n  the bearock 
aquifer .  One-dimensional representations o f  the potentiometric surface 
a r e  presented on geologic CrQss-szctions, b u t  thess  are  inadequate for  
purposes o f  detenlning flow direction i n  the bedrock aquifer. h e -  

var iant  potei t ioae ;r ic  surface naps should be provided f o r  bot: th2 

a1 luvial  acui fer  and the bedrock aqui fer t o  exanice sezsonal , annual, 
and r a i  nial 1 -event re1 ated chances i n f 1 ow patterns. 

The e f f e c t i v e  porosity value (0.1) used in the computation of  f l m  

v e l o c i t i e s  in the bedrock and a l l u v i a l  aquifers i s  provided w i t h  no 
j u s t i f i c a t i o n  for  i t s  seleczlon. Typical values for porosity presented 
in Freeze and Cherry ( 1 3 7 9 )  range from 0.25 t o  0.40 f o r  gravel ,  0.25 t o  

0.50 for sand, 0.35 t o  0.50 for s r l t ,  0 SO t o  0.70 for c l a y ,  and 0 05 
to  0.30 f o r  sandstone. E f f e c t i v e  porosity i s  general ly  l e s s  than 

actual porosity for  sandstone, whereas the value for unconsolidated 
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materials ts close to the actual porosity. Larser values o f  porosity 

r e s u l t  in reduced estimates o f  t r a ve l  t i ne .  The basis for the assumed 

value shoula be provider,. 

The text contains no discussion of the trans2or: properties o f  the 

contaminants relat ive to  the medium through which they move ( i . e . ,  

alluvium, sandstone, claystone, etc.). A transport property that has 

been used at  other U.S. Department of  Energy (DOE) f a c i l i t i e s  to study 

and predicz the transoort o f  radionuclides in aouifer sysTems i s  the 

rezardztron faczor, knicb incorporates adsorptive and other cnelnical 

processes (d i s t r ibut ion  coefficient), and the bulk mass density ar,d 

poros i ty  of the porous media (U.S. OOE 1986). Radioactive decay i s  

another factor to be considered i n  defining radionuclide trznsport i n  

porous media (Freeze and Cherry 1979). A discussion of the transport 

of  nonrezct i ve  con s t i t uen t s  w i l l  require an understanding o f  the 

coefficient o f  hydrodynaic dispersion (including d i sper s i v i  ty and the 

c o e f f i c i e n t  o f  moieczlar diffus ion)  and o f  groundwarer velocities, 

whicn are disctrssea i n  the R I  fo r  horizontal components o f  grocndwacer 

flow only. Sum inforriation is important i n  determning wherner future 

migration would be expected to pose a threat to public heiilth o r  the 

envirorfien:, and i f  so, to Hhzt degree. Data concerning these proper- 

t i e s  czn be obtained frca lzboratory bench tests on SeoloSic cores ana 
through f i e I d  test ins.  

Estimates o f  the Farzneters defininc dispers iv i  t y  and retardacion 
factors are s c ~ l  e depexeqt, and considerzbl e uncertai ncy I s i nvolvecl in 

extrzpolating beqch-scale test  results  to f ie ld  s ituat ions (Freeze aod 

Cherry 159). The !?I should evzluzte the effec? o f  sczle on these 

parameters f o r  the Rocky Flats  s i te.  The app l i cab i l i t y  o f  the proposed 

t e s t  methods to s i te  conditions and to data needs should a l s o  be 

eva luated  in the RI. Examples o f  f i e l d  test methods that may be 
considered include sinale-well withdrawaljinjection t e s t s ,  natura1 

g r ad i eq t  t r a c e r  t e s t s ,  two-well recirculating withdrawal/inJec:ion 

tes t s ,  and two-well pulse tests .  The existlng monitorlng well netHork 

could be used for these tests. Convenilonal colurnn tests  o r  bait: 
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v.111 
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- 

v.111 
p 5-13 

tests may be considered for laboratory testing. Another approaclf for 

obtaining information is the rev i ew  o f  investisztions conducted a t  

related s i t 2 5 .  

Draft  guidance for perforzance o f  the hydroseologic phase o f  the 

RI has been provided i n  U.S. €PA (1987a). This guidance recomends a 
number o f  items necessary to underscand the hydrogeology o f  a s ite.  

These include the nature o f  confining layers,  the areal extent o f  water 
b e i n n s  units a d  a x i f e r s ,  the nature o f  each aquifer, the m i f e i ' s  

flow volumes and boundary conditions, and the location o f  recharge and 

discharge areas. 

Geologic information contained i n  the text indicates the presence 

o f  a claystone i n  the upper portion o f  the Arapahoe Formtion. This 

c l ay s tone  i s  a potential confining layer  between the al luvial  and 

be4rock aquifers. This layer may impede the vert ical  migration of 
contaminznts and could poss ibly be used a& part of a remedial system. 

The hydroseologic charzcrep, s i g n i f ~ c a n c e ,  and c on t i nu i t y  o f  t h i s  

claystone should be evaluated i n  the RI. Rei evant i n fona t i on  concerz- 

in?  t h i s  layer that may have been presented i n  other documents should 

be s m z r i r e d  and incorporated i n  the RI. The potential effect of the 

claystone on qrcund'water flow should be discgssed i n  the review of  

groundwater flow a imc t i on s .  

The are21 extent o f  erch o f  the aquifers i s  not w e l l  defined i n  the 

hydroseglocy section, especially for o f f s i t e  arezs. Geolocic infor-  

nation combined k i t h  watzr level data can be used to estinate the areal 

extent o f  each o f  %e acuiiers. The nzture (unconfined or confinet) of  

the bedrock aquifer is only b r i e f l y  discussed. This  discussion should 

be expanded to include data from a l l  monitoring wel ls  completed i n  t h i s  

aquifer. Aquifer flow volumes and volumes o f  contaminated groundwater 

are not presented i n  the RI. Some data used to determine flow volume 

i n  the a l luv ia l  aqulfer (e.g., average flow velocity)  are included in 

the RI. However, the saturated thickness and areal extent o f  t he  

aqui f e r  r equ i re s  add1 t i ona l  d e f i n i t i o n .  Volumes of contaminated 
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groundwater can be estimated using maps i l l u s t r a t i n g  the extent o f  
Contzmination, porosity, a n d  the oeometry o f  the saturated materials. 

Geologic struciures ( i K l u d I n g  f a u l t s ,  f ractures ,  a n d  jo1n:s) are  
an important par: o f  the Cetermnation o f  aquifer flow boundzries and 

conditions,  The e f f e c t  of  ceoloqic structures on the groundwater flcw 

system i s  not discusse4 i n  :he RI. Such a discussion would includo, the 

impact  o f  g e o l o g i c  s t r u c t u r e s  on the groundwater flow system as 
observed usins i n f o c a t i o n  from aquifer t e s t s ,  flow nets,  and aerial  
photographs, No discussion of  discharge points f o r  the besrock ana 
a l l u v i a l  aquifers i s  presented. The information presented i n  the RI 1s 

not  s u f f i c i e n t  t o  d e t e n i n e  locations a t  which  contaminants nay be 
expected t o  e x i t  the aquifer(s)  and enter surface water system. Water 
level data, water chemstry data, and seep infornation czn be inte- 
grate4 t o  better define areas o f  potential o r  known discharge. 

Surfaco, Water 

Surface water drainaces ~t the plant c o l l e c t  runoff from the erltire 
fac i l i ty ,  i n c l u d i n g  the three areas o f  concern. Runoff holding ponas 
provide a recharge source t o  the a l luvial  aquifer  because they a r e  
unlined.  WaTer frcm one o f  the holding ponas (8-3)  is sprayed on the 
around surfacg i n  the v i c i n i t y  of the e a s t  trenches, one o f  the three 
arees o f  concern. This provides another source of recl'larce t o  the 

q u i  fer. 
a l l u v i a l  a q u i f e r ,  and mzy be enhancing contaminznt loadlna t o  +'-- C l I O  L 

All  surface  weter bodies a t  the f a c i l i t y  should have bee? included 
i n  the RI sarnplins e f f o r t  to characterize contaminant loaaing to tne 
a l l u v i a l  aquifer .  O f  particular importance i s  the water and sediment 
q u a l i t y  i n  and downgradient o f  the 8 and C s e r i e s  ponds, w h i c h  u l t l -  

mately discharge t o  recreation areas and municipal water supplies. The 

8 and C s e r i e s  ponds have h i s t o r i c a l l y  beeq used f o r  waste disposal. 
p 6-19  to 
6 - 2 3  The 8 s e r i e s  ponds include surface water impoundments that contain 

elevated concentrations o f  radionuclides and v o l a c i l e  orcanrc compounds. 

11 



v. I V  
p. 6-3 

v.  IV 
p.  6-2 

v. IV 
p. 6-3, 
6-3 

v .  IV 
p. 6-9 

v .  I V  
p .  6-9 t o  
6-12 
v .  I'/ 
p.  6-12 

V . 1 V  
p 6 - 2 5 ,  
6-26 

V . I V  
p 6-1 

Some o f  these ponds have been used for waste disposal and should be 
evaluated as potential  c c n t m i n z n t  sources f o r  surftc? water and 
grourd&:er c s n t m i n z t i o n .  

The statemen: thac Woman Creek i s  isolated f r o n  surface water 
runoff froq the f a c i l i t y  i s  grossly misleading, as the south 1ntercep:or 
d i t c h  (which c o l l e c t s  f z c i l i t y  runoff) discharaes t o  Pond C-2, which in 

t u r n  discharges t o  Woman Creek, No documented attempt i s  made t o  

q u t r r t t f y  s u r f a c e  water  f low in t h e  RI aside fron limited v i soz l  

estimations. Flow determnations should be made usin! a cal ibrate4 
f i e l d  i n s t r u m e n t ,  and should include data characierizinq seasonal 
variations and rainfal l -eveqt  induced flow. The extent and nzture of  
i n t e r a c t i o n  between the  pond systems and the underlying al luvial  
aquifer  i s  inadequziely addressed in the RI; althoush i t  I S  stated that  
surface water f 1 ow i s 1 argel  y d e t e n i  ned by this  1 nteracti  on. 

Surfac? water stmples collected a t  the s i t e  include samples frcm 
seo,2s (regresentin! discnarce  from the al luvial  a q u i f e r ) ,  surfzce wzter 
d r a i n q e s ,  and inoounameqts. i o  zssure a conservative approach t o  S i t 2  

c h a r a c t e r i z a t i o n ,  an a n a l y t e  c o n c e n t r a t i o n  should be flagced as 
possibly indi cat1 ng contani nation i f it i s greater than the m i  nimuin 

value speci f ied for backsround surface water, not by ccmpmssn t o  the 
maximu3 values 2s presmted i n  the RI. The zpprozch uzed i n  the R I  
excludes potent i t l  l y  ccntzni nated surface waters fron further s t ~ d y .  

S i c n i f i c z n t  c o n c $ q t r i i t i c n s  o f  r a d i o n u c l i d e s  ana v o l a t i l e  organic  
ccmpounds a r e  eviaent i n  mny or' the see? samples. The rzdionucliae 
concentra:ions i n  S ~ P ?  sznoles presented i n  the R! are dismssed as  
s u r f a c e  so1 1 ( 5 1  r b o r n e )  cross contamination. This 1 s un~us'ii flea 
because samples o f  adjacent surfzce s o i l s  and o f  f i l t e r e d  see? waters 
were not c o l l e c t e d  a d  analyzed that  would allow t h i s  conclusion t o  be 
made. Contaminant loading of marby surface waters was not estimated 
using the values obtained, even though stream sediment samples down- 

gradient o f  the f zc i  1 1  t y  contain s i g n 1  f i c a n t  level s o f  radionuclides. 
The 8 se r ie s  ponds were not sampled for  the R I ,  and have improperly 
beeq assigned as low p r l o r i t y  s i t e s .  J u s t i f i c a t i o n  for  this decision 
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i s  not provided i n  the RI, th i s  decis ion should not be made prior to 

source character i za t i on. Potential con taminant load i ng o f  the a1 luvi a 1 

aqui fer  by the 8 ser ies  ponds should be evaluate4. 

Contzn inant  l e v e l s  i n  surface waier  samples  a re  regeatedly 

referred to  a s  "at  or nezr detection l im i t s , "  with the Ceteczion limits 
unstated and unavailable. This approach p r o v i d e s  no information 

conce rn ing  a c t u a l  measured concentrat ions  of the contaminants i n  

question, and may be misleading, deperldina on data and sample quality. 
Bottom sediment samples have not been col lected and analyzed frai many 

of the surface water impoundments that have h i s t o r i c z l l y  been used for 

waste d i sposa l .  I t  i s  assumed that these ponds are  unlinea, with a 
d i s t i n c t  potential  for  recharge to the shallow aquifer,  i n  addition t o  
their documented discharse to adjacent surface drainaaes. AI 1 onsite 

surface waters need to be systemacically evalucted to  deternine the 

role they p lay  i n  contaninant loaaing t o  the a l l u v i a l  aquifer and t o  

surface dra in iges ,  which ul t inately enter r e se r vo i r s  t h a t  serve a s  

pub1 i c  d r i n k i n ?  water supplies. Analyses o f  s'irezm sedime'lt samples 

co1 1 e c e c  zc the eas;ern faci  1 i iy boundarj docurneqc the 11 kel inood of  
o f f s i t 2  migrat ion  o f  plutonium and amer ic im by bedload trznsport. 

Surfzce Soils 2nd Subso l l s  

- 
I he data concerai ng surface so1 1 stnpi es iire en1 cnati c. Infor-  

mation presented on page 2-29 suacests t h a t  surface soil s a q l e s  were 
not col leczed f o r  the RI. S u r f x e  s o i l  r e su i t s  are presented from 
borehoie locat ions,  but the degth interva l  over w h i m  the s a p l e s  were 

c o l l e x e d  i s  not  rne'ltioned. I f  the surface s o i l  scnples preselrted i n  

the R I  were composited over more than the upper 6 i n  of s o i l ,  additional 

sampling from the 0 to 6 inch interval should be undertaken to define 

the nature and concentration o f  contaminants avai  1 - ab1 e for windborne 

d i sper s ion .  

The surface soil data presented i n  the R I  ind icate  that sisnificant 
surface s o i l  contamination ( re la t i ve  t o  backsround l e ve l s )  by arsenic, 
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barium, cadmium, chromium, and mercury e x i s t s  a t  the site. Hany of the 

s tated concentrations far exceed backsround levels  bu: are dismissed as 
beins i n d i c z t i v e  o f  natural s o i l  variations w i t h  absoluteiy no J u s t i f i -  

cat ion.  The h i q h  barium concei trat ion (1,&99 ng/kc)  ioted for  Sample 
8H258701390 should be fol lowed by adGl tion61 sznpli ng to detenine the 
exterlt o f  barium contamination, rather than dismissed as bein: insio- 

ni f i c a n t .  Add1 tional metals,  i n c l u d i n g  strontium, osim, vanadium, 
l i t h i u m ,  and other metals detected i n  other matrices,  and used or 

disposed o f  a t  the f a c i l i t y  should be included in a z l y s e s  o f  b o 3  
surface soils and subsoils t o  characterize the extern and nature o f  
containination a t  the s i t e .  

The RI concludes that  "solvent contamination o f  s o i l s  i n  t h i s  are3 
( the  903 pad and l i p  area)  i s  not extensive and possibly nonexisten:." 
This statenent  i s  nislezding because s o i l  gas analyses i n  the v i c i n i t y  

of the area indicate  h i g h  solvent levels .  Groundwater here has beel 
found t o  contain s i y i f i c z n t  levels  o f  acecone, TCE, PCE, CCl4, and 
phthalates.  Of overriai nq icoortance t o  the scated 1 ere1 s of contanl- 
nzticn i n  s o i l s  i s  the abseice  o f  sanpling d i r e c t l y  frcm the waste 
s t o r a c e  areas b e i n g  charzcterized. A1 1 anzlyt ical  results  for so11 S 

presznted for the 903 pzd and mound area a r e  from the v i c f n i t y  o f  the 
s t o t t g e  areas , not d i r e c t l y  from the storage areas.  This i s  a major 
deficiency i n  the RI ,  and would be expected t o  r e s u l t  in the underesti- 
nat ion  o f  contminznt level s ,  a d  i n  excessive speculation conceraica 
the preswco, 2nd numer of known conta inant s  in surfacc s o i l s  and 

subsoi 1 s .  

An acdi t ;onEl factor reducing the levels  o f  c o n t m n a t i o n  stcte6 

i n  the R I  from the  probable t rue  concentrations f o r  subsoil samples is 

the  use o f  samples conoosited over excessively large  depth intervals .  
AS mentioned previously, surface  soil sample descriptlons and resul t S  

do not include the de2th interval  over w h i c h  the samples were col lected.  
The stzted degth ilrterval fo r  the uppermost subsoil samgles col lected 
in boreholes ranges from 0-8 t o  0-12 f t  below ground surface Samples 
conposi ted over such large intervals  can r e s u l t  i n  unaeres:imaies O f  

- 
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contaminant concentrations, particularly i f  the contaminants are depth 
s t ra t i f i ed  o r  tke interval includes f i l l  material. Such samples may 
d i l u t e  contaminan:s to belcd detection limits t h a t  m i g h t  otherdise be 
observed a t  nodepate to hit$ concentrations for  sacples co;llec:ed f rom 

speci f ic  d e p t h  hor;:cns o r  associated HI t h  speci f ic  11 thologies, 

The use o f  excessively large composite intervals and the farIure to 

sample w i t h i n  t h e  storage areas severely cornpromi ses the conclusions 
preseqter! for  bcth surface s o i l s  and subsoils i n  the RI, and results in 
a m i  sl eadi ng and inadequate character izat ion o f  the contaminants 
present, their  location, and their  actual concentrations. OeSpi t e  
these shortcomings, plutonium, americium, and orqanics a r e  present in 
high concentrations in  the soi l  analytical results presented in the RI- 

SOURCE Cf!ARACTE?IL4TION 

Samolina Aooroach 

A t  th i s  p o i n t  in the Rocky Flats  RI process, known sourccs o f  
containat ion hzve not be% adequately character ized t o  support a 

comprehensive fezr ib i l i ty  study to evaluate potential reme4ial tctions. 
Source chzracterization cannot be accompl ished by s a p 1  in? aajzcent t o ,  
or in the v i c i n i t y  of, known contminant sources. Subsequent studies 
wi 1 1 requi re  detai 1 ea i niornation in order to  eval uaze treatment and/or 

disposal opilons, including the nature, concentration, and veriiczl and 
la teral  extent o f  contamnation i n  kcown disposal arezs and i n  sdspecz 
ar2as  a s  def intd u s i n g  geophysical sur-ley nerhods. In order to  
accomplish t h i s ,  a l l  disposal arezs mus; be d i r e c t l y  s a w l e d  2nd 

analyzed for an zppropriate r a q e  of contaminants. Vertical compos1 tes 
O f  borehole samples should be l i m i t e d  to  maximum 2-f t  intervals so that 
contaminant levels can be estabilshed w i t h  an appropriate deqreo, o f  

resolution. These d a t a  are critical t o  the evaluation o f  renedial 
a1 ternatives.  
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In several  instances ,  known containants h i s t o r i c a l l y  disposed o f  

i n  an area were not included t n tk RI wnple analyses ( e . c . ,  l i t h i u m  

a t  the reaczive  net ; l  des:ruction area. polynuclear arcaztic hydro- 
carbons a i  the 0 1 1  burn  pit). 3ttrer contzminants for w h i c h  insufficient  
data exis:s t o  cnaraccerize kmom historic  disposal arezs include (but  

are  not limited t o )  s'Lrontiun, cesium 137, a c e t o n e ,  b i s ( 2 - e t h y l -  
hexyl ) p h t h a l a t e ,  toluene, polychlorinated biphenyl s ,  d i - n - b u t y l p h t h a l -  

a t e ,  2-butanone, and chloroethane (8 ser ies  ponds). 

A l l  potent ia l  c o n t a i n a n t  YIurces u i t h i n  a disposal ;rea have not 
been adequately characcerized. Disposal ponds have been sampled for  
s u r f i x e  waters,  but bottom sediments in most h i s t o r i c  disposal ponds 
have not been sampled. A definit ion of the concentration, nature, and 
extent o f  c o n t a i n a t i o n  i n  a l l  disposal are25 i s  necessary t o  evaluate 
remediation a1 t e r n a t i v e s ,  including disposal cri terion.  Examples of 

loczt ions  where no smpling has be% conducteri w i t h i n  the disposal or 
s t o r q e  area t o  c h a r a c t e r i z e  the l a t e r a l  and v e r t i c a l  e x t e n t  o f  
c o n t a m i n a t i o n  i n c l u d e  the 903 d m  storace pad, most o f  the e a s t  
t rencnes ,  the o i l  b u r n  p i t ,  the pallet burn p i t ,  and treiches.  This 
i n c l u d e s  v i r t u a l l y -  a l l  o f  the skt.Ns located i n  the  three w z a s  of 
concwn. O t h e r  SkHUs (e.c., t h e  mound s i t e )  have been charzczerized 
usin9  samples composi t e 4  over excessively l a r a e  degth intervals  from 
boreholes located i n  a very limited portion o f  the SPU. After d r u m  
were recnoved frcm the SO3 drun storage ar22,  plutonium contaninateg 

soil was "scrzped ... into  a relztively small are2." This are2 neods 
t o  be locazed, s a m l e t ,  a d  the volune and concentrztions o f  COntEiiI- 

i nan t s eva 1 uii t e4. 

Anal VricZl Procram. Oual 1 t y  Assurance and Data Manaaeneit 

T h e  a n a l y t i c a l  proararn and data management pract ices  employed i n  

the RI do not provide data o f  the appropriate quantitzt ive quality t h a t  
a r e  needed t o  E o n d u c t  the f e a s i b i l i t y  study (FS). S p e c i f i c a l l y ,  the 
three main problem w i t h  th i s  portion o f  the R I  are  laboratory quzl l ty  
assurance/quality control (QA/QC), f i e l d  QA/QC, and data mzmaenent 
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p r a c t i c e s .  Most o f  these problems, as described below, stem from the 
f a c t  t h a t  overall  project  and OA/QC i s  based on a geqeric p l i n  that 
does not define s i t e - s p e c i f i c  data aual i ty  objectives ( D Q O s ) .  Tne Oms 
are  q u a l i t a t i v e  and quantitat ive statements t h 6 t  specify the quiiiity o f  
daia needed to  support dec:sions made i n  the RI/FS process, a d  are 
determined by the end use o f  the data col lected (U.S. EPA 1?87b). For 
example, data may be used for  s i t e  characterization,  evaluation of  
remedial technolgies,  o r  t o  determine design c r i t e r i a .  The detail and 
q u z l i t y  o f  data needed for  each o f  these tasks var ies ,  and as; be 
determined on a case-by-case basis.  DQOs should be incorporate4 i n  both 
the sampling and analysis  plan and the quai i ty  assurance project plan 
(QAPP). The U.S. €PA document (1987b) provides guidance on the 
development o f  DQOs. 

Laborztory OA/OC 

O f  t h e  t h r e e  major problems, laboratory QA/QC i s  o f  special 
concern- Inadequate lzboratory QA/QC resul ts i n  analytical  data that 
arenot adequzte f o r  site characterization o r  design purposes, and nay 
require thac additionzl saaoles be col lected and analyzed using proper 
QA/QC p r a c t i c e s  t o  v e r i f y  or r e f i n e  exis t ing data. As discussed 
previously, the reauired s i t e  s p e c i f i c  DQOs concerning a n a l y t i c a l  
methods, detection l i m i t s ,  and QA szmples must be developed t o  erlsure 
that  h i s s - c u a l i t y  usable datE are produced, and that  data f u l f i l l s  the 
intenae4 purpose. S p e c i f i c  lab QWQC problem i n  the R i  are aiscussed 
i n  detai  1 below. 

Analytical  methods were c9ance4 midxa; throuch the RI, frcm gzs 
chromatography ( G C )  t o  gas chromatography/rnass spectroscopy (GS/HS), 

with insufficient discussion provided i n  the  report t o  evaluate data 
qual i ty  and comparability. The discussion should focus on possible 
e f f e c t s  t h a i  the cSange i n  methods c o u l d  have on the data,  and O n  

quali t y  assuriincr measures taken t o  characterlze these e f f e c t s .  These 
measures should have included analyzing s p l i t  samples or s t a n d a r d  

reference mater ia ls  (S2Hs) t o  provide quantitat ive data on differences 
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betMee,n the two methods, Also, no discussion i s  presented concerning  
how the QA p l a n  was aodif ied t o  reflect the change i n  a n a l y t i c a l  
methods. Because the analyticzl  procedJres used are referenced t o  :he 
Ins:alla:ion Generic Monrioring QA/GC Plan (authored by U.S. DCE, not 
avai lable  f o r  t h i s  review),  an evaluation o f  e i t h e r  nerhod wts not 
possible,  Analytical nethods used nusf provide data o f  s imilar  q u a l i t y  

and precision t o  those  required under R G U  and/or C E R C U  (U.S. €?A 1984, 
1986a, 1987c, 19874). 

Laboratory and f i e l d  blanks r e p l a r l y  exhibited contimination w i t h  

several d i f f e r e n t  organic compounds (methylene chlor ide ,  acetone, 2- 
bu tanone,  t r  i chl o r o e t  hene) , possibly i n d i  c a  t i ng improper sanpl e 
hand1 i n g  and analysis  procedures. *Stzndard QA measures were not 
employed. For example, method spikes were not used, nor were l o t  
control numoers assisned for water saniples col lected i n  the f i r s t  acd 
second quarters of the R I  sampling ef fort ,  There i s  no mention o f  the 
analysis  o f  S2Ms to  measure accuracy. Also, no QA/QC data are available 
f o r  t h i r d  and fcurth auarier analytical reports. The QA/QC plan, 
surnarizea i n  Apzenaix G ,  stzres thct f i e l d  and trip blank needs are  
reduced by using pre-clezned bottles. This is not j u s t i f i a b l e  due t o  
the frequent decec;;on or' trxe levels or' contaninanis in t h e  most 

meticulously c l e a e d  analyt ical  glassware. 

F ie ld OA/CC 

Problems and inconsistencies also e x i s t  w i t h  f i e l a  QA/CC pro- 
cedures. Appenoix D s t a t e s  that saripies col lected for  radiochemczi 
analyses were not f i  1 tered during f i r s t  ana second quarter sz?l?l in:, 

b u t  were f i l t e r e d  d u r i n g  the t h l r d  and fourth quariers.  A d i s c u S S l O n  

Of why the change i n  sample filtering procedure occurred and how i t  

a f f e c t s  the data - should be presented. Appendix D also  s tates  that  
surface water samples were not f i l tered prior  to  radiocbemical analysis.  
Appendix G States  t h a t  surface water sanples were not collected d u r i n g  

the f i r s t  quarter ,  were collected and not f i l t e r e d  d u r i n g  the second 
and t h i r d  quarrers ,  and were collected and f i l t e r e d  d u r i n g  the fourch 
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qua r te r .  Thus,  Appendix G apparently contradicts  Appendix D with 

respect to t2e f i l  terino o f  surface water samples. A l so,  no discussion 

i s  presen:e< concernins why the sampl iq  approach (whichever one i s  

correct)  W ~ S  taken and khy i t  was changed midway through sanipling fo r  

the RI. Both f i l te red  and unfiltered samples should have been ccl1ec:ed 

for groundxater and surface water. This  approach would fac i l i tate  a 

comparison o f  to ta l  and dissolved con ta inan t  concentrations. 

The actual sanple volunes of ?rounddater radiometric saiiiples were 

much lower during the f i r s t  three quarters of  sampling than the volumes 

requi red by the QA/QC plan. The report contains the stiiteqent, "the 

srnal1 volume o f  these l ow leve l  samples has the effect o f  ra i s in s  
detect ion l imits  and re l a t i ve  uncertainty due to  low sample count 

rate-" The quantitat ive s ignif icance o f  the detection limits associate4 

w i t h  the  differenr: sanple volumes i s  not adequately addressed. Fourzh 

quarter s a p l e  volumes were changed back i o  the 1-L volume or iq inz l l y  

required by the s a p l i n g  plan, While this change may produce betCec 

results,  i t  may preclude comparison with the f i r s t  threa, quarters O f  

dztE and compromise conclusions base4 on such a comparison. 

Oata Mznaceqeni 

Oat; manageqent and reporting i s  l ax  in the R I  report. Oata 

preserltecf i n  the R I  (Appefidix F) f o r  vo l a t i l e  orqanic compounas (VOC) 

l i s t s  on ly  those compocnds that were detected. For each sarn?le, a l l  
analytes  and the i r  corresponding sample speci f i c  detection 1 irni ts need 

t o  be l i s t ed .  Oeta tables with blank spaces or "not reported" e i t r i e s  

provide no information and are not s e l f  explanztory. The QA p l c n  

repor t s  that a l l  data was entered into a technical database. No dis-  

cu s s i on  i s  provided of the QA procedures used to check data entry. 

C r i t e r i a  for  data reject ion  or qual 1 f l ca t ion  are not presented. 

Oata a re  sur:ectively discounted wherever they are e i t he r  higher than 

"normal" o r  c l o s e  t o  background leve l s .  For example, values are 

labeled as " o u t l ~ e r s "  (and excluded from the data set) so le ly  because 
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they are 'inconsistent i n  magnitude" with other values. By excluding 

high values as out l iers  during the characterization phase of the R I ,  i t  

i s  not poss ible to determine the maximm concentr6tions of contaminants 

in affeczec! Get;; or to ident i f y  "hot  pots " I t  i s  therefore teccn- 

mended that a1 1 dzta be considered i n  the ckzracterization phase, 

un les s  there is compelling evidence (e.g., r i g i d  s t a t i s t i ca l  evaluation) 

that justi fies the exclusion o f  any datz as regresenting "out1 i e r s  ." 
Another s imi lar  example i s  that values as  h igh  as two or three times 

v.111 background are often described as "natural geochemcal variations' o f  

the grouncwtzr.  This c l a i n  i s  not CocuaenteC, ana co independent dais 

5s presented i n  the R I  dmonstrat ing that t h i s  magnitude of natural 

va r i a t i on  i n  groundwater aual i  ty exists. 

p .  5-25 

Ex i s t i n a  Containment 

Containment ex i s t s  f or  the T-1 trench, the 903 drum storage area, 

and the east trerlches. The T-1 trench has been covered with approxi- 

v .1  mately 2 f t  o f  so i l .  The east trenches have resortedly been "covered 
p. 2-14 w i t h  soil." The ?03 drum storzce area wzs scFEped, covered wlth f111 
v.11 
p .  4-43 m a t e r i a l ,  and topped with an asphalt containmeqi cover. No other 

containment struczures at  the f a c i l i t y  were noted i n  the R I  for  known 

waste disposal  and storage areas. Containment does not ex i s t  for  many 

of the ShMUs, including the mound aree, thzt  have documented rzdio- 

nuc l ide  conttminaiion i n  surface so i l s .  

EVAL'JATION OF POTENTIAL RISLS 

Pub l i c  Heel th 2nd Environmentzl Risk 

I n  general , the Pub1 i c  Health and Environmental Concerns (Sect ion 

9) Port ion  o f  the draft  R I  report contains many conclus ions that are 

based on a qual i tat ive  and h igh ly  subjective d i s cu s s i on  of- the ava i lab le  

data. The va l i d i t y  and substantive nature o f  these conclusions can 
Only be dect ln ined  upon an evaluation o f  the daca that quant i tat ive ly  

descr ibes  the teaporal and spatial distribution of contaminant concen- 
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t r a t i o n s  i n  v a r i o u s  media (i.e-, a i r ,  surface water, grounduater, 

surface so i l s .  subsoi 1 s ,  sediments, and biota) within the s i t e  bound- 

a r i e s ,  and in o f f s i t e  a r e a s .  The resu l t s  o f  t k i s  ana l y s i s  should theq 

forn the bas i s  o f  enJironKenta1 and public herlth r i s k  assessmnts.  

Ind icat ions  thz: the r i s k  assessment approaca was considered, or that 

r i s k  assessment quidel ines  were even consulted, a re  v i r f ua l  l y  absent in 

Sect ion 9. 

P u b l i c  h e z l t h  r i s k  assessment methods a re  desc r ibed  in the 

Suoerfund Pub l i c  Health Evaluation Mznual (U.S. E?A 1?86b). A t  a 

minimum, the pub l i c  heal th  r i s k  assessment should include a hazard 

assessment and se lect ion  o f  chemicals o f  concvn  for  the S i te ,  an 

exposure assessment, a tox i c i  t y  assessment, a r i s k  characterization, 

and an uncertainty ana ly s i s .  The re su l t s  o f  the r i s k  ana l y s i s  may then 

be sumarized i n  the potential  receptors and publ lc  heal th  impacts 

sect ions of the R I  regort. 

In the environsencal impacts section, the R I  States that there are 

no ecolocical inpacTs i n  the v i c i n i t y  o f  the s i t e  the fo l lou ing  reasons: 

o The contanlnated areas are not used, nor intended fo r  

use, as  pub l i c  o r  r ec rea t i ona l  areas,  nor  f o r  t he  

developmeit o f  unique natural resources 

o Unique ecosystem or endangered species have not beo-i 

observed i n  the v i c i n i t y  o f  the s i t e  

o B iota  or  f l o r a  present i n  these areas do not exh ib i t  

obvious Stress. 

These conclusions a r e  v i r t u a l l y  impossible to ve r i f y  from the infor- 

mation presented i n  the R I  report, and r a i s e  the following questions: 

0 What do iflterlded publ ic,  recreational,  and resource uses 

have t o  do w i t h  an evaluation o f  ecological impacts7 
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o Why w o u l d  o r e  conclude that  there i s  an absewe o f  

e c c l o ~ i c z l  1CFZC:S s i n p l y  beccuse "unique ecosystems" o r  

endangered species have not been obser:ed a t  the s i te?  
(The abserlce o f  "unique ecosystems" and endancered 
species could possibly be an indication o f  a stressed 
envi ronnent. ) . 

o khat "obvious" signs o f  s t r e s s  would one look for  given 
the  range o f  habitats and chemical contaninants i n  the 
v i c i n i t y  o f  the  s i t e ,  and how were any indices of  
ecologiczl  s t r e s s ,  i f  any, quantified? 

V . I V  The RI notes that  approximately 1,585 individuasl l i v e  w i t h i n  4 m i  

of  the Rocky F l a t s  Plant ,  and presents a l i s t  o f  13 wells w i t h i n  2 m i  

o f  the study area ,  including the nearest do.mqraaieit wells. I t  i s  
a l s o  s t a t e d  i n  the RI t k t  the major use o f  the wells i s  f o r  d r i n k i n g  
water and szock wzterina. No es;irnate o f  the populztion a t  r isk frm 

1 -  the arouncdater pachday is provided-  A f i e l d  survey o f  these wel ls  

populztion changes and how those changes nay inpacc the groundwater 
f low systen. Such changes may a f f e c t  the choice o f  reqedial measures 
f o r  the grounawater flow syste! .  Estimates o f  future water use czn be 
made from information m a i l a b l e  from county planning a5enc;es and water 

p. 9-1 
I 

I 

I 
I would provide that information.  The RI f a i l s  t o  address future 

I 

I 
~ 

I resource plannina agenc:es. 

I v I'I Groundwaiec use for each well w i t h i n  2 m i  o f  the study area is 
I p 9-L 

provided i n  Table 9-1 using a nunecical s y s t e i ,  bu: no key is provideg 
t o  determine what the numbers mean. An explanation o f  the coding 
system should be provided. Table 9-1 a lso  does not provide d a t a  
concerning well construction (depth o f  screened i n t e r v a l )  and quantity 
o f  water used. This information is available i n  the notice of bene- 
f i c i a l  us? t h a t  i s  f i l e d  w i t h  the s t a t e  engineers's o f f i c e .  The 
Hazardous Ranking S y s t m  used t o  rank s i t e s  f o r  i n c l u s i o n  o n  t h e  

National  P r i o r i t l e s  L i s ;  c o n s i d e r s  a l l  wells w i t h i n  3 mi o f  the 
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contaminants The l i s t i n g  of wells  should be expandec! t o  incllrde wel ls  

with in  this  distance to maintain cons i s tency ,  and should address  

abacdoned we 1s thzt could serve as  conduits betweeq aqu i fe r :  3r fora 

surface contamination Po:t.lClal grounddater use i s  not prck'Oe(I In th2 

t e x t  as directed in SO CF7 Pa r t  300, Section 300.66(e)(t)(v) (U.S €PA 

1?8S), This i n f ona t i o n  czn be estimated using data obtained from 

county planning o f f i ces  or from water resource planning agencies. 

In sumary, the ecolooical impact analys ls  i n  the R I  report should 

focus on the temporal and spat ia l  d i s t r ibut ion  o f  conta inant s  throush- 

out the s i t e  and in o f f s i t e  areas, and on how these contaminants may 

affect local biota. Key consiaecations i n  th i s  ana ly s i s  should be on 
comparisons o f  ecological and toxicological  var iables along a contan- 

l n a n t  gradient,  and in  uncontaminated reference areas. Ecological 
var iab les  i n  these conparisons should inc lude  spec ie s  abundznces, 

r ichness  and d ivers i ty,  and an evaluation o f  b i o t i c  grouos that ar2 

l i k e l y  to be tolerant o r  sens i t i ve  to the contaminants i n  question. 

Tox i  C o l G ~ l c z ~  var iables should include ;nediun-SFeCi fic LCjJ o r  E C S ~  
values and the i r  associetel! dose-response re1a:ionshi ps describing the 

chronic o r  acute eifeczs or' the contaninznts or' conczrn. This infor- 

mation may be usea to compare environ;;en;zl concentratlons o f  contami- 

nants that are considered hazardous o r  toxic to b iota  with ambient 

concentrations i n  the v i c i n i t y  o f  the s i t e  and i n  reference zrezs.  

Poienti  a1 fo r  Futuro, and Oncoi nc Re1 e x z s  

Based on inforcat ion preserlted i n  the R I  report, i t  i s  apozren; 

that orcanic and inorcanic contaminants have been and w i l l  continue t o  

be released into the environment by multiple pathways unless reqei ia l  

act ions are undertaken. Groundwater contaminated with h igh  leve l s  o f  

chlor inated solverlts has been shown t o  be  m i g r a t i n g  i n  both  t he  

a l l u v i a l  and bedrock aquifers.  Contaminants i n  the a l l u v i a l  aquifer  

can enter surface waters v i a  seeps, and downward direcied v e r t i c a l  

gradients  promote leakage in to  the bedrock aquifer, a1 lowing COntm1-  



*i ’ * -  

nated groundwater eventually reach water supply wells and surface water 
suppl i es .  

Surface waters a t  the s i t e  have been shown to  receive  contninznts  
via  see?s and airborne parciculztes.  Once Contaminants a r e  i n  the 
surface water or  sediments, there appears t o  be a h i g h  probabil i ty that 

they w i l l  migrate o f f s i t e  and eventually reach two reservoirs  downstream 
that  serve as recreation arezs and municipal water supplies.  

Surface s o i l s  a t  the s i t e ,  while not adequately characterized,  are 
known t o  be contaminated w i t h  metals and radionuclides, i n c l u d i n g  
plutonium and americium. AI rborne transport of  these  con tam1 na ted 
surface s o i l s  has been documented and will continue unless remedial 
measures are  taken. - 
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RECCP.YEYOAT IONS 

In s ene r a l ,  work conduc;ed in accordance, w i t h  appiiczble feieerzl 
regulztions for the conductance o f  reTedla1 investigations (U.S. E?A 

1985, 1987a) and addressing data gaps identified in this review kould 
substantially improve the quality o f  a subsequent R I  reporr. Field 
studies should be conducted in accordance to a detailed, site-specific 
sampling and analysis p l z n  developed usins clearly defined site- 
spect fic and task-specific data quzlity objectives (0.5.  EPA 197b). 
Any subsequent modificztions or deviations from either the field 
protocols o r  the analytical methodologies spec1 fied i n  t h e  sanpl ing and 
analysi s p l a n  should be thoroughly documented, e x p l a i n e d ,  and impacrs 
o f  the changes identified. Particular attention should be aevoted to 
obtaining the data needed to accgrately characierlze contaninant 
sources in t h e  three areas of concern, to background contaminant 
levels, and to deternine whether what appears to be to be anmolous da:a 
values are truly outliers, o r  if they merely identify liltximum conta- 
inznt levels. Contalr,ant migration pathways for all media should be 
carefully examined on a site-wide basis. The applicability and 
acc2ptzbility o f  such datz can be assured by adherencg to laboratory 
and field quality assurance and quality control objectives set forth in 
U.S. €?A guidance docments (U.S.  €PA 1987b). By eqploying accertable 
data nanageqent techniques, this aata could then readily be used to 
perforz a comprehensive r isk assessaent fol lowin? U.S. E?A Suidel ines 
(1?86b). 
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